First countdown cue during pain anticipation evoked greater attention and alertness. Fronto-central P2 and N2 components mediate pain anticipatory phenomena. Neuromodulation techniques could be devised to target these early evoked components.
h i g h l i g h t s
First countdown cue during pain anticipation evoked greater attention and alertness. Fronto-central P2 and N2 components mediate pain anticipatory phenomena. Neuromodulation techniques could be devised to target these early evoked components.
a b s t r a c t
Objective: Pain experience is not only a function of somatosensory inputs. Rather, it is strongly influenced by cognitive and affective pathways. Pain anticipatory phenomena, an important limitation to rehabilitative efforts in the chronic state, are processed by associative and limbic networks, along with primary sensory cortices. Characterization of neurophysiological correlates of pain anticipation, particularly during very early stages of neural processing is critical for development of therapeutic interventions. Methods: Here, we utilized magnetoencephalography to study early event-related fields (ERFs) in healthy subjects exposed to a 3 s visual countdown task that preceded a painful stimulus, a non-painful stimulus or no stimulus. Results: We found that the first countdown cue, but not the last cue, evoked critical ERFs signaling anticipation, attention and alertness to the noxious stimuli. Further, we found that P2 and N2 components were significantly different in response to first-cues that signaled incoming painful stimuli when compared to non-painful or no stimuli. Conclusions: The findings indicate that early ERFs are relevant neural substrates of pain anticipatory phenomena and could be potentially serve as biomarkers. Significance: These measures could assist in the development of neurostimulation approaches aimed at curbing the negative effects of pain anticipation during rehabilitation. Ó 2015 International Federation of Clinical Neurophysiology. Published by Elsevier Ireland Ltd. All rights reserved.
Introduction
The experience of pain is multi-dimensional. Sensory components transmit information regarding location and intensity of stimuli, whereas affective-cognitive components modulate the suffering experience and play an important role in the process of pain chronification and associated disability (Lousberg et al., 1996; Melzack, 1999; Flor et al., 2002; Moseley, 2003) . Therapeutic neuromodulatory interventions have largely neglected the affective component of pain, while targeting predominantly the sensory spheres (Machado et al., 2013) . Novel treatment strategies based on neuro-modulation can be devised to target affective and cognitive neural networks to modulate pain experience and limit the disabling effects associated with the transition from acute to chronic pain state. Key correlates to this transition are pain anticipatory phenomena and pain avoidance behaviors, which can impair rehabilitative efforts after injury and therefore augment the extent of long-term pain-related disability (Machado et al., 2013; Plow et al., 2013 
